[A broad-range 16S rRNA gene real-time PCR assay for the diagnosis of neonatal septicemia].
To evaluate the usefulness of a broad-range real-time PCR assay aimed at the 16S rRNA gene of bacteria in a clinical setting in rapid and reliable diagnosis of neonatal septicemia for improving the speed and accuracy of bacterial detection. The universal primer and TaqMan probe were designed based on the highly conserved sequences of the bacterial 16S rRNA gene. The chosen primers and probe did not show any likely cross hybridization with human, viral or fungal genome sequences. The TaqMan assay used the fluorescent signal on the probe, such as 6-carboxyfluorescin (6-FAM), and quenched by the standard 6-carboxytetramethylrhodamine (TAMRA) probes. The broad-range 16S rRNA gene real-time PCR array was established. Then, three common pathogenic microorganisms including Staphylococcus aureus, Staphylococcus epidermidis and Escherichia coli, which were prepared by a 10-fold dilution series respectively from 10(8) colony forming unit (CFU)/ml to 10(3) CFU/ml, as well as controls, were used for testing of both sensitivity and specificity of the real-time PCR assay. The blood samples from 830 cases of suspected septicemia, who were hospitalized in our neonatal ward and the neonatal intensive care unit (NICU) and developed clinical signs suggestive of infection, were tested with routine culture and bacterial 16S rRNA genes real-time PCR separately. In addition, 30 neonates without infection were enrolled as the negative control group. All the three common pathogenic bacterial species were positive on the 16S rRNA genes real-time PCR assay. There were no cross-reaction with cytomegalovirus (CMV), Epstein-Barr virus (EBV), hepatitis B virus (HBV), fungi, human DNA and blank control, and the technique showed high specificity and sensitivity. The detection limit of the TaqMan assay was tested by amplifying serial dilutions of the three common pathogenic bacterial DNA. The minimal detection limit of the TaqMan system was equivalent to 3 CFU of bacteria, the threshold cycle (CT), which is inversely proportional to the log of the amount of target DNA initially present, was 37.90 by calculation. The real-time PCR assay was evaluated on 830 blood specimens for suspected neonatal septicemia, as compared to the results obtained from the routine bacterial cultures. The positive rate by the real-time PCR assay was 5.18% (43/830) in 830 samples, and was significantly higher than that of blood culture [2.41% (20/830) (P < 0.01)]. The real-time PCR was positive in all the 20 positive blood culture samples. Thirty non-infectious blood samples were negative by both the PCR assay and blood cultures. When blood culture was used as control, the sensitivity of the real-time PCR assay was 100%, the specificity was 97.16%, and the index of accurate diagnosis was 0.972. Moreover, three of the PCR positive amplicons were confirmed by sequencing to confirm the accuracy of the real-time PCR assay in testing clinical specimens. The sequencing showed that except for one sequence, all the others were demonstrated to be Staphylococcus aureus and Escherichia coli respectively, which was in accord with the results of the blood cultures. The bacterial 16S rRNA genes real-time PCR had been established to diagnose the neonatal septicemia. The sensitivity and specificity the real-time PCR assay were higher than those of blood culture. This technique can provide a rapid way for the etiological diagnosis of neonatal septicemia, and was a convenient and accurate method in etiologic diagnosis of neonatal septicemia.